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Contract size is one of the important attributes of the futures contract. Because not only too large contract will inhibit small players to enter the market, but also making hedging difficult for big players. Again, changing contract size also impacts the relationship amongst the futures return volatility, and it's trading activity measured by volume and open interest. Because any change in market microstructure due to regulatory changes, it impacts the dynamics of the volatility, volume and open interest (Watanabe, 2001 ). This dynamic relationship plays important role in asset pricing and portfolio insurance and return predictability in futures market. Wang and Yu (2004) in their study in 24 US futures market confirm that short term profits on a contrarian portfolio (buying past losers and selling past winners) can be predicted from past trading activity variables such as volume and open interest. According to them, lag volume and lag open interest share a positive and negative relationship, respectively, with the current profit, so higher volume and lower open interest futures contract will give better contrarian profit. Further, in emerging market, index futures provide opportunity for excess risk adjusted return due to inefficiency characterized by higher persistence of return and volatility. In their comparative study of the performances of passive and active trading strategy on Taiwan stock index futures, Chiang et al. (2012) found that active index futures trading strategy outperform the passive, i.e., buy and hold strategy.
On part of the exchange, the objective of designing optimal contract size is to enhance the accessibility, attractiveness and liquidity of the futures contract, simultaneously achieving the two most important economic objectives of price discovery and risk management (Sibler, 1981 ). That's why redesigning the futures contract is taken as the last resort to attract the attention to unsuccessful contract wherever, diminishing in trading demand is observed (Bollen, Smith and Whaley, 2003) . Apart from this, lower transaction cost and leverage attracts large number of traders to futures market making faster dissemination of information in futures market, thereby contributing towards price discovery function (Zhou et al., 2014) . Also futures market helps players in managing the risk they are exposed to in the spot market (Darrat & Rahaman, 1995 , Pericli & Koutmos, 1997 Darrat et al., 2002) .
The study on redesigning of the contract size by Bjursell et al. (2010) found that reduction in size of the contract leads to increase in trading activities in terms of higher adjusted volume and open interest and also higher volatility due to increase in trading frequency. Further, greater liquidity in terms of lower spread and higher trading volume is documented following the reduction in contract size (Karagozoglu and Martell, 1999) . Also, the study by Huang and Stoll (1998) predicted an increase in liquidity and smooth in price fluctuation following the decrease in contract size due to more participation of small investors who are so far restrained from the futures markets due to capital constraint because of higher contract value. However, Karagozoglu et al. (2003) , in their study on the impact on price volatility of the reduction in contract size of S&P 500 trading in Chicago Mercantile Exchange (CME), reported no significant impact. Nevertheless, their result might have been confounded by the de-facto reduction in contract size which refers to the introduction of Emini S&P 500 futures contract on CME in September 1997 during the period of the study.
The literature on the redenomination of contract size mainly concentrated on the impact on liquidity and volatility. In this paper, the study is extended further to find out the impact of redesigning of the contract size on the twin economic functions of futures market, i.e., price discovery and risk management. Specifically the impact of reduction in contract size is studied on informed trading and hedged based trading in Nifty futures through the dynamics of return volatility and trading activity proxied by trading volume and open interest.
The National Stock Exchange of India (NSE) is the perfect ground to study this dynamics. The size of the Nifty index futures contract had been reduced two times during the sample period of the study from 200 to 100 on April 1, 2005 and further to 50 units on In Figure 1 , in terms of no of contracts traded, the Nifty index futures stands out as the second largest contract trading in National Stock Exchange of India (NSE) only after all the stock futures taken together, apparently showing a steady growth in the trading activity in Nifty futures. Also, it is clearly evident from the descriptive statistics presented in Table 1 for the three different sub-periods of the study in which each period represents a particular contract size following the change, there is an increase in trading activity such as volume and open interest following the reduction in contract size from a multiple of 200 to 100 and, finally, to 50. The volume and open interest represent total turnover of Nifty futures in lakhs and number of futures contracts outstanding at the end of the day's closing, respectively. When contract size is reduced from 200 to 50 units, average volume went up from 104403.2 lakhs per day to 1277367 lakhs and open interest from 3629920 to 29714684 contracts. Also, conditional volatility has been increased during the same period from 0.000253 to 0.000605. These market episodes indicate a possible well-built interrelationship among the sign and scale of price movements, volatility of prices and the trading volume as shown in many previous studies (Gallant et al., 1992) . How does the change in contract size impact this dynamics of Nifty futures volatility and its trading activity variables such as volume and open interest? Are there more informational trading or hedgebased trading happening due to this change and leading to the growth in turnover and volatility, as observed in Nifty futures in the Figure 1 and Table 1 . The study tried to go deep into trading activity and return volatility dynamics of Nifty index futures following the two consecutive reductions in the contract size.
The rest of the paper is organized as follows. Section 1 briefly reviews the relevant literature and hypotheses development. Data and methodology are described in section 2. Section 3 covers the empirical analysis and final section concludes the study. by speculators (informed and noise traders) and hedgers (Silber, 1981; Watnabe, 2001) . Further, there is existence of informational relationship between volatility and both volume and open interest (Brooks, 1998) . In this section, two hypotheses are formulated to address the objective of the study. The objective is to find out the impact of change in contract size on the informed trading and hedgebased trading (liquidity trading) which leads to price discovery and risk management, respectively, in Nifty index futures. The small contract size is expected to lead to better informed trading and more hedging activities? Otherwise, it may lead to noise brought about by speculators which will destroy the whole purpose of index future. Due to reduction in lot size more small traders who are uninformed are interested to enter the market, creating more price volatility which is opposite to the price discovery function of the futures contract (Bjursell et al., 2010) .
The informational dynamics in financial market, in general, and futures market, in particular, depends on the relationship between trading volume and return volatility. Mixture Distribution Hypothesis (MDH) advocated by Clark (1973) regarding theory of information in financial market states that the relationship between volatility and volume is positive and contemporaneous which depends on the rate of arrival of information into the market. Sequential Information Arrival Hypothesis (SIAH) by Copeland (1976) maintains that the relationship between volume and volatility is causal, because information arrives sequentially into the market. Most of the studies across the futures market found a positive relationship between trading volumes and return volatility (Clark, 1973; Cornell, 1981; Tauchen and Pitts, 1983; Grammatikos and Sunders, 1986) ). Further, futures market is more reactive to information in comparison to spot market because of leverage and lower transaction cost. So, the resultant trading activities create volatility in the futures market when new information arrives. Thus, in derivative market, the magnitude of volatility as a measure of information flow (Ross, 1976) , is related to the trading activities. This view is complimented by Fung and Patterson (1999) who state that volatility is greater during the trading hour than the non-trading hour and also the findings of French and Roll (1986) who state that more information is released during the trading hour than the nontrading hour.
Thus, when new information arrives into the market, both volatility and trading volume would impact each other. That's why causality from volume to volatility and vice versa establishes informational trading leading to better price discovery. So, our null hypothesis (1) is that there is no price discovery in Nifty futures following the change in the size of the contract.
Besides trading volume, open interest in futures market is an additional measure of trading activity generated by large hedges (Bessembinder and Seguin, 1993) . In their study, in eight physical and financial futures markets, after dividing trading volume and open interest into expected and unexpected parts, strong positive contemporaneous relationship between volume and volatility is reported. But volatility is found to be negatively and open interest (OI_100) for time t which is taken for further study through equation (5) . The daily return series (r t ) is calculated as the first difference of the logarithms of daily closing prices of near month Nifty index futures contracts which is taken for calculation of daily conditional volatility through equation (2), (3) and (4) for further study. (4) is a function of a long run average variance rate (ω), lagged squared error term represented by news (ε² t-1 ) and its own lag (h t-1 ). 
it is based on "predictability or forecastability" (Granger, 1969) . The nature of forecastability depends on the strength of the association among the system variables. So, the variance decomposition is done to find out magnitude of the dynamic relationship and impulse response function to trace out the direction and speed of the dynamic effect among the volatility, volume and open interest of Nifty index futures. Variance decomposition helps in finding the variation in each variable in the system that is contributed by its own shock, and shocks produced from other variables. The impulse response function provides the direction and time profile of the effects of own shocks, and shocks from other variables in the system on the future behavior of the variables.
The reduced form of the VAR model used in this study is presented as follows through equation (5) 
where Y t is a 3×1 column vector of volatility (GARCH01), adjusted trading volume (VOL_100) and adjusted open interest (OI_100) at time t. c and a k are 3х1 and 3×3 matrices of coefficients, L is the lag length, e t is the 3х1 column vector of error terms. The direct effect of i th variable upon j th variable after k periods is measured by the (i, j) component of α k . Specifically, the i th component of e t is the innovation of the i th variable that cannot be predicted from the other variables in the system.
The VAR is rewritten in the form of following individual equations through equation (6), (7) and (8) to test the joint hypothesis that "Does volume (VOL_100) granger cause volatility (GARCH01) ceteris-paribus"? Likewise, for other joint hypothesis for causality from OI_100 to VOL_100, GARCH01 to OI_100, OI_100 to GARCH01, and VOL_100 to OI_100. As all the variables in the VAR system are stationary, their joint hypothesis can be tested using Fstatistics.
H1, the first null hypotheses postulates that there is no informed trading following the change in contract size. That means there is no granger causality between volatility and trading volume and vice versa following the reduction in lot size.
So, β 21 = β 22 = -------------------= β 2L = 0 in equation (6) and in equation (7) γ 11 = γ 12 ----------------------
A rejection of the joint hypotheses of zero value for lagged β 2k and γ 1k supports the information based trading in Nifty futures. 
A rejection of the joint hypotheses of zero value of the lagged δ 1k supports the hedgebased trading in Nifty futures.
In an effort to provide further insight into the dynamic interrelationship among the variables, VAR model is represented as moving average model of innovations of the system variables through equation (9):
The m step ahead forecast error of Y t can be computed from the moving average model of VAR in Eq. (9) . Breaking up of the variation of the forecast error of the variable Y t , variance decomposition explains the unexpected change in the variation of each variable produced by shocks from other system variables.
Impulse response function traces out the responsiveness of the dependent variable in the system to the shocks/innovations or impulses of own and other variables in the system.
Eq. (9) is transformed and presented through equation (10) and (11) to remove the contemporaneous correlation across equation by the process of orthogonalization. Though the innovations e t is serially uncorrelated, but, across equations in the VAR system, they might be correlated:
Such that,
V is a lower triangular matrix. Now, u t is serially and contemporaneously uncorrelated innovation which is orthogonalized innovation from e = V u with an independent covariance matrix.
Empirical analysis
In this section, the results of VAR analysis are reported, the Granger causality through Table 2 , the variance decomposition in Table 3 and the impulse response function through Figures 2, 3 and 4. 
Individual behavior of volume, volatility and open interest.
The volatility has been increasing over the period (Table 1 ) and also became more persistent following the change in contract size (last column of Figure 4 ) signifying more information flow through more trading activities. It's evident from descriptive statistics presented in Table 1 that there is an increase in trading activities represented by volume and open interest over the changed period. The response of volatility to its own shock became highly persistent, i.e., the impact does not die out (last column of Figure 4 ) and also it got impacted by volume shock at lag 1 following the change in contract size to 50 multiple (Panel C, Table 3 ). But there is a change in persistence level of volume and open interest from high to low over the period following the changes in the contract size. In case of open interest, the impact dies out within 11 days and, for volume, within 4 days of the shocks. Table 2 , is evident that the coefficients β 21, β 22,---, β 2L in Panel C and γ 11, γ 12---, γ 1L in Panel B become significant under the contract size of 50 multiple in contrast to the previous two period sat 5% level of significance, thereby rejecting the null hypothesis 1. Thus, the relationship dynamics between the volume and volatility over the period of reduction of contract size changed from no causality to significant feedback relationship. Now, volume is Granger caused by volatility and vice versa. Thus, given the information on previous day's volume, volatility can be predicted, and vice versa, the dynamics is associated with the sequential arrival of information to Nifty futures market. It confirms the findings of Chen and Daigler (2008) who found that information reaches the different group of traders at different times. Further, the speed of adjustment of information into the prices also becomes stronger, as evident (in the Figure 3 ) from the impulse response of volatility to one unit shock to volume which dies out in 5 days. It's in contrast to the results relating to the previous two periods where high volatility persistence is apparent. Thus, information -based trading is strengthened following the reduction in lot size, subsequently, contributing to the price discovery. Moreover, the mean value of volatility and volume rose from .000253 to .000605 and 104403.2 to 1277367, respectively (see Table 1 ) following the reduction from 200 to 50 multiple, and are driven by information, as the first moment of volatility process is driven by information and the second moment of volatility, i.e., excess volatility is attributed to different interpretation of information and reactions of traders to information (Shalen, 1993) . Its supplemented by the 4% decomposed variance of volatility, which caused the variation in the volume in Panel C, Table 3 .
Volume and volatility. From the reported result of Granger causality in
However, partly this may be attributed to noise trading by uninformed investors which normally trade on changes on volume and price happened in the market due to informed trading (Delong, Shelifer, Summers and Walmann, 1990). It causes increase in the second moment of volatility called transitory volatility which is not permanent like fundamental volatility caused by informed trading (Shalen, 1993; Chen and Daigler, 2008) . Since around 4% of the forecasted error of volatility is explained by the shocks, i.e., unexpected volume, noise trading cannot be completely ruled out in Nifty index futures following the split of the contract into smaller lot size. Table 2 over the changed period of the contract size. The coefficients δ 11, δ 12, ---, δ 1L in Panel Aare statistically insignificant during the period of contract size of 200 and 50, though it is significant in the period of 100 contract size. Thus, the nonrejection of null hypothesis 2 indicates that change in the size of the contract from 200 to, finally, 50 does not improve the hedging activities in Nifty index futures. It is also evident in the impulse response function of open interest to one unit of shock to volatility in column two, Figure 2 which is almost zero. However, open interest Granger causes volatility only when size of the contract is changed to 50, as the coefficient β 3k is significant at 1% level significance in equation (7) and panel C of Table 2 . Also, the impulse response function of volatility to shocks in open interest is positive and very persistent in column one, Figure 3 . That means volatility in Nifty index futures is caused by uninformed and liquidity trading; open interest being a proxy for uninformed and liquidity trading (Bessembinder and Seguin, 1996) . It supports the findings of Delong et al. (1990a) and (1990b) that, following the cutback in the contract size, uninformed traders are prevalent in the index futures market. 
Open interest and volatility. Inconsistency in causality from volatility to open interest is observed in
